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Abstract: Our aim was to analyze dietary macronutrient intake and its main sources according to
sex and age. Results were derived from the ANIBES (“Anthropometry, Intake and Energy Balance
in Spain”) cross-sectional study using a nationally-representative sample of the Spanish population
(9-75 years old). Mean dietary protein intake was 74.5 + 22.4 g/day, with meat and meat products
as the main sources (33.0%). Mean carbohydrate intake was 185.4 &+ 60.9 g/day and was higher in
children and adolescents; grains (49%), mainly bread, were the main contributor. Milk and dairy
products (23%) ranked first for sugar intake. Mean lipid intake was 78.1 & 26.1 g/day and was higher
in younger age groups; contributions were mainly from oils and fats (32.5%; olive oil 25.6%) and
meat and meat products (22.0%). Lipid profiles showed relatively high monounsaturated fatty acid
intake, of which olive oil contributed 38.8%. Saturated fatty acids were mainly (>70%) combined
from meat and meat products, milk and dairy products and oils and fats. Polyunsaturated fatty acids
were mainly from oils and fats (31.5%). The macronutrient intake and distribution in the Spanish
population is far from population reference intakes and nutritional goals, especially for children
and adolescents.

Keywords: macronutrient intake; dietary protein; dietary fat; carbohydrate intake; dietary fat quality
sources; ANIBES study
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1. Introduction

Obesity and other nutrition-related non-communicable diseases represent increasing major health
problems in Mediterranean countries, such as Spain [1]. Being overweight and obesity affect more
than 50% of adults and nearly 30% of children in Spain [2].

Undoubtedly, deep social and economic changes occurred in this country in the last few decades,
which also experienced a transition in dietary patterns and life styles [1-3]. Some have had a potentially
positive impact, such as increasing the variety of foods, access (in fact, a potential overabundance of
energy and nutrients) and food security in the diet. However, globally, these changes are contradictory
with adequate food selection and adherence for a healthy Mediterranean diet [4].

The health-promoting quality of the overall diet is usually associated with energy and nutrient
intake. Populations are encouraged to meet their energy and nutrients needs primarily through
foods [5]. National dietary surveillance, while having inherent limitations (misreporting, accurate
updating of food composition tables at the national level, etc.), provides a way to examine eating
patterns and their impact on calorie and nutrient intakes across different populations [6-8].

The use of new available methodologies (e.g., real-time recording of eating and drinking events)
has been urgently claimed to avoid these difficulties [9-11]. The latter was firmly stated in the
consensus document and conclusions “Obesity and sedentarism in the 21st century: What can be done
and what must be done?” [4] and even more recently in the “Methodology of dietary surveys, studies
on nutrition, physical activity and other lifestyles” special review supplement [12].

Different dietary surveys have been previously conducted in Spain [13-16]. However, no one
has approached up to date energy and macronutrients intake using new, more accurate technologies.
As a consequence, the ANIBES (“Anthropometry, Intake and Energy Balance in Spain”) study was
recently completed. We have previously reported the ANIBES design and methodology [17,18] and
energy intake and its dietary sources [19].

This study focuses on macronutrient intake in the Spanish diet, to better characterize also the
macronutrient excess or inadequacy, as well as to analyze food and beverage sources that currently
contribute to the dietary intake of carbohydrates, lipids and proteins. The latter aim is of particular
interest, to provide more detailed and accurate information on how the different food and beverage
groups and subgroups represent the current market in Spain. Moreover, targeting current food and
beverage selections among the Spanish population is key to the design of the dietary guidelines and
public health strategies to improve the diet quality in the future.

2. Materials and Methods

The complete design, protocol and methodology of the ANIBES study have been described in
detail elsewhere [17,18].

2.1. Sample

The initial potential sample consisted of 2634 individuals, and the final sample comprised 2009
individuals (1013 men, 50.4%; 996 women, 49.6%). In addition, for the youngest age groups (9-12, 13-17
and 18-24 years), a boost sample was included to have at least n = 200 per age group (error +6.9%).
Therefore, the random sample plus booster comprised 2285 participants. Sample quotas according
to the following variables were: age groups (9-12, 13-17, 18-64 and 65-75 years); sex (men/women);
geographical distribution (northeast, Levant, south, central, northwest, Barcelona metropolitan area,
Madrid metropolitan area and Balearic and Canary Islands); and locality size: 2000-30,000 inhabitants
(rural), 30,000-200,000 inhabitants (semi-urban) and over 200,000 inhabitants (urban).

The final protocol was approved by the Ethical Committee for Clinical Research of the Region of
Madrid in Spain.
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2.2. Food and Beverage Records

Study participants were provided with a tablet device (Samsung Galaxy Tab 27.0) to record by
taking photos of all food and drinks consumed during 3 days, both at home and outside. Photos had
to be taken before beginning to eat and drink and again after finishing, so as to record the actual intake.
The ANIBES software was developed to receive information from the field tablets every 2 seconds,
and the database was updated every 30 min. Food, beverages and nutrient intakes were calculated
from food consumption records using software (VD-FEN 2.1), which is based mainly on Spanish food
composition tables [20]. Macronutrient reference intakes and distribution objectives for the Spanish
population were used to analyze the overall quality of the diet [21].

2.3. Statistical Analysis

The intake data were grouped into 16 food groups, 38 subgroups and 754 ingredients for in-depth
analysis. Every comparison between groups has been performed by a Student’s t-test for independent
samples with a 95% confidence interval. In addition, the Kolmogorov—Smirnoff normality test was
used to test the normality of the distribution: random sample (2009 participants) and random + booster
sample (2285). The random sample is used to show total sample data and to compare between sexes.
To compare age groups and sex in age groups, a booster sample was included in order to expand those
age groups less represented in the random sample.

3. Results

3.1. Macronutrient Intake and Distribution

Daily intake levels of macronutrients, alcohol, water and their distributions are shown in Table 1.
The mean protein intake was 74.5 + 22.4 g/day, ranging from 28.2 to 352.5 g/day. Differences were
observed between men and women and also according to the age group (the oldest showed the lowest
intake), as shown in Table 2.

The mean total carbohydrate intake was 185.4 + 60.9 g/day (37.8 g/day min; 450.3 g/day max)
(Table 1), with differences seen between men and women, as also shown in Table 2. Higher total
carbohydrate consumption was observed in younger age groups as compared to adults and older
adults. Total sugar intake was also quantified: higher in children and adolescents and markedly
lower in adults and older adults. Fiber intake and distribution are also shown in Table 1, with
12.7 + 5.6 g/day (2.2 g/day min; 45.1 g/day max), and differences were also found between men and
women; values were also much higher in older adults than in the youngest populations.

Mean lipid intake and distribution are shown in Table 1, with 78.1 + 26.1 g/day, and ranging
from 21.0 g/day to 201.5 g/day. Results for the different age groups are shown in Table 2. Values were
much higher among younger age groups than older adults. Sex differences were also observed, being
higher in men in all age groups. A decreasing trend in intake with advancing age is observed.

3.2. Contribution of Food and Beverage Groups/Subgroups to Total Macronutrients

Contributions (%) of the various food and beverage categories to daily macronutrient intake is
shown in Figure 1. More detailed information according to different age groups (9-12, 13-17, 18-64
and 65-75 years) is provided in Tables 3-7.

Meat and meat products were the main sources of protein for the whole population (33.1%),
although these contributed much more among younger groups and less so among older adults. Grains
and milk and dairy products ranked second and third, with these groups together contributing over
two-thirds (68%) of the total protein intake (Figure 1). Other protein-rich foods were fish and shellfish,
much higher in older adults. Interestingly, vegetables and pulses contributed only 7% to total daily
protein intake and were especially low in the youngest age groups.
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Table 1. Daily nutrient intake and distribution in the Spanish ANIBES study population (9-75 years old).

Nutrients Mean Median SD SEM P5 P10 P25 P50 P75 P90 P95 Min Max
Proteins (g) 74.5 71.8 22.4 0.5 43.9 48.2 59.2 71.8 87.0 103.9 112.3 28.2 352.5
Carbohydrates (g) 185.4 177.4 60.9 14 99.4 114.2 143.2 177.4 222.1 267.3 294.9 37.8 450.3
Sugar (g) 76.3 71.5 33.9 0.8 30.0 37.3 52.5 71.5 96.2 1229 136.7 6.7 263.6
Lipids (g) 78.1 75.0 26.1 0.6 41.4 47.3 59.5 75.0 93.0 1134 126.5 21.0 201.5
SFA (g) 24.0 22.6 9.5 0.2 11.0 12.9 17.3 22.6 294 36.2 409 5.1 86.6
MUFA (g) 33.7 32.7 11.3 0.3 18.2 20.4 25.3 32.7 40.1 485 53.6 8.8 96.7
PUFA (g) 13.4 12.3 6.1 0.1 5.7 6.7 9.0 12.3 16.6 21.2 245 2.6 50.6
n-6 (g) 11.1 10.1 5.5 0.1 4.1 5.1 7.0 10.1 14.0 18.4 21.1 14 45.1
n-3(g) 1.3 0.9 11.6 0.3 04 0.5 0.6 0.9 1.3 1.9 24 0.2 520.7
Cholesterol (mg) 315 298 137 3 136 162 215 298 389 492 557 11 1.584
Fiber (g) 12.7 11.8 5.6 0.1 5.4 6.5 8.7 11.8 15.6 19.7 229 2.2 45.1
Alcohol (g) 54 0.0 10.6 0.2 0.0 0.0 0.0 0.0 6.8 17.3 26.2 0.0 110.8
Water (mL) 1626 1489 641 14 819 944 1173 1489 1960 2533 2842 368 5683

SD: standard deviation; SEM: standar error; P: Percentil; SFA: saturated fatty acids; MUFA: monounsaturated fatty acids; PUFA: polyunsaturated fatty acids; n-6: omega-6 fatty acids;

n-3: omega-3 fatty acids.

4 0f 25
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Table 2. Total daily nutrient intake by sex and age group in the Spanish ANIBES study population aged 9-75 years.

Total Children 9-12 Years Adolescents 13-17 Years Adults 18-64 Years Elderly 65-75 Years
Total Men Women Total Men Women Total Men Women Total Men Women Total Men Women
n 2009 1013 996 213 126 87 211 137 74 1655 798 857 206 99 107

1810 1957 1660 * 1960 2006 1893 * 2018 2124 1823 * 1816 1966 1675 * 1618 1771 1476 *

ENERGY (kcal) (504) (53)  (427) (431 (456) (385  (508) (515  (436)  (512)  (543)  (437)  (448) (485)  (360)
74.5 80.3 68.5 * 77.6 80.6 73.3 * 80.0 85.0 70.6 * 74.8 81.0 69.0 * 67.7 73.5 62.4*
PROTEINS (g) 224) (49 (77 @89 @19 (8D @D @) (r) (29 (0 (178 @D (239 (163)

185.4  200.0 170.7 * 2143  218.2 208.7 224.6  234.5 206.1 * 184.0 198.7 170.3 * 163.7  175.0 153.3 *
(60.9)  (64.9) (52.7) (57.1)  (61.1) (50.7) (67.5)  (70.0) (58.8) (60.4) (64.6) (52.8) (53.4) (59.7) (44.7)

76.3 79.5 73.0* 91.6 93.7 88.4 89.3 90.8 86.6 74.9 78.4 71.7* 73.0 74.2 71.8

CARBOHYDRATES (g)

SUGAR (g) (339) (366) (306) (333) (353) (30.1) (351) (372) (1)  (338) (367) (305 (340) (374)  (30.6)
LIPIDS (¢) 78.1 83.7 72.4 * 85.1 87.3 82.1 85.9 90.9 76.7 * 78.7 84.2 73.6 * 67.4 73.2 62.0 *
& @61 (72 (36 (21 (232 (0.0 (58 (259 (231 (265 (7.8 (242 (21 (23.0) (19.8)
SFA (g) 24.0 25.8 22.1* 28.7 29.6 27.5 28.3 30.0 252 % 24.0 25.7 22.5* 19.3 20.8 17.9*
8 95 (100) (87 (87 (93) (75  (96) (96 (90 (96  (101) (88 (75 (76 (7.1
MUFA () 337 361  313* 349 358 336 351 373  312* 340 364  318* 306 331  283*
8 (113)  (119) (102) (9.6) (102) (86 (109 (11.3) (89 (1.6) (123) (105 ©7) (96  (©92)
PUFA (g) 13.4 14.4 12.5* 14.1 14.2 14.0 14.7 154 13.4* 13.6 14.6 12.7 * 11.4 12.6 10.3 *

8 61) (65 (G5 (2 Gl (G4 63 63 (62 61 (65 G665 @7 6
-6 (2) 11.1 11.9 10.1* 12.0 12.1 119 12.6 13.2 11.5* 11.2 12.1 10.3 * 9.0 9.9 8.3*%
(8 55 (8 () (48 (@6 (1) (8 (8 G765 (G9 G0 (53 (61 (44
03 () 13 16 10 09 10 0.9 10 10 09 14 18 0% 11 14  09*
8 (1L6) (163) (07 (05 (05 (05 (06 (06 (05 (128 (184 (07 (09 (1) (05
Cholesterol (mg) 315 345  284* 328 347 299 342 368  294* 316 347  287* 29 320  273*
8 137)  (146)  (121) (1100 (112)  (102)  (139) (139)  (128)  (137)  (144) 122)  (153) (174)  (128)
FIBRE (2) 12.7 13.1 12.2 % 11.8 11.5 12.2 11.8 12.1 11.2 12.6 13.1 12.1 % 14.6 15.7 13.6 *
8 G6 6 (2 @3 @) @46 @ @48 @e G2 6D G2 68 @7 (6
5.4 7.3 3.5*% 0.0 0.0 0.0 0.1 0.0 0.1 6.1 8.3 4.0 * 7.0 10.8 3.5*%
ALCOHOL (g) 106 (28 @3 © ©  © 06 04 ©8 (L) (33 (80 (126 (148 67
WATER (mL) 1626 1666 1585 * 1392 1432 1335 1336 1391 1236 * 1663 1722 1608 * 1583 1586 1580

(641) (679) (596) (484) (514) (434) (464) (511) (345) (661) (703) (614) (539) (575) (506)

Results are expressed as the mean =+ the standard deviation (in brackets); * denotes statistical difference (p < 005) by sex; SFA: saturated fatty acids; MUFA: monounsaturated fatty
acids; PUFA: polyunsaturated fatty acids; n-6: omega-6 fatty acids; n-3: omega-3 fatty acids.
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Table 3. Dietary sources of nutrients (%) from food groups/subgroups in the Spanish ANIBES study population aged 9-75 years (1 = 2009).

Total (Aged 9-75 Years)

T(::/;Lgl:i;( € Energy Water Proteins  Lipids SFA MUFA PUFA n-6 n-3 Carbohydrates Sugar Fiber Cholesterol Alcohol
% % % % % % % % % % % % % % %
Grains 7.93 2740 225 17.38 1035 1075 746 1468 982 524 48.97 1198 39.90 8.60 -
Grains and flours 122 447 017 2.61 044 030 024 107 071 017 8.75 025 340 - -
Bread 3.90 1157 162 8.35 184 141 120 389 242 136 2337 284 2072 0.00 -
B;iglf:fet;eg‘;is 0.23 1.00 002 0.56 023 030 - - - - 1.83 129 157 - -
Pasta 0.98 356 012 3.09 050 024 017 133 08 041 643 091 621 0.09 -
Bakery and pastry 1.60 680 032 2.77 734 849 584 839 58 330 8.58 669  8.00 8.52 -
Vegetables 8.82 402 894 3.79 059 033 017 155 034 126 7.66 728 23.67 0.01 -
Fruits 7.16 475 597 1.90 18 106 159 313 144 113 8.21 1678 17.18 - -
Oils and fats 1.29 1229 0.05 0.03 3219 2139 4237  33.02 1948 7.8 0.01 002 - 2.45 -
Olive oil 0.91 922 0.00 - 2441 1501 3696 1846 984 414 - - - - -
Other oils 0.19 171 - - 441 203 306 1149 659 013 - - - - -
B:;;ezh“;f:eg;:ge 0.19 137 005 0.03 338 435 235 307 306 330 0.01 0.02 - 245 -
Milpkr:;‘jc‘::iry 1338 1181 1495 1717 1348 2367 887 283 1000 13.10 9.90 2326 0.40 14.69 -
Milks 9.10 498 1082 805 462 794 299 077 421 734 5.02 1271 - 5.78 -
Cheeses 0.90 299 059 5.34 534 933 342 125 348 312 0.21 055 - 5.04 -
fe:r{ggzg ;’r‘ilk 2.37 237 254 2.86 177 345 122 036 169 201 3.09 682 030 141 -
Other dairy 1.01 147 099 0.92 176 296 123 045 062  0.63 158 317 010 2.46 -
products
Fish and shellfish 3.03 355 221 10.63 421 310 294 853 989 2588 0.07 003 - 12.16 -
Me;;:;‘i't’;eat 7.79 1516 626 3314 2252 2574 2250 2033 3870 3829 0.30 0.58 - 35.97 -
Meat 5.54 925 454 2183 1274 1460 1279 1129 2194 2571 0.00 002 - 24.20 -
Sausages and other 2.16 579 164 1095 965 1099 963 89 1650 12.32 0.29 0.56 - 11.10 -

meat products

Viscera and spoils 0.09 0.11 0.09 0.35 0.13 0.15 0.08 0.07 0.26 0.26 0.01 - - 0.68 -
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Table 3. Cont.
Total (Aged 9-75 Years)
T(::/;Lgl:i;( € Energy Water Proteins  Lipids SFA MUFA PUFA n-6 n-3 Carbohydrates Sugar Fiber Cholesterol Alcohol
% % % % % % % % % % % % % % %
Eggs 1.53 2.20 137 4.68 3.76 3.92 3.09 383 211 170 0.00 0.01 - 20.81 -
Pulses 0.73 2.25 0.23 3.32 0.49 0.12 0.31 127 055  0.04 3.24 057  9.39 - -
Sugars and sweets 0.83 3.34 0.12 0.84 1.40 2.14 1.19 0.90 0.54 0.62 6.52 15.13 0.68 0.25 -
Sugar 0.32 137 001 0.00 - - - - - - 335 8.18 - - -
Chocolates 037 1.54 0.06 0.82 138 213 1.16 087 052 061 217 474 045 0.24 -
Jams and other 0.11 033 0.05 0.01 - - - - - - 0.78 177 019 - -
Other sweets 0.03 0.10 0.01 0.02 0.02 0.01 0.03 003 001  0.00 021 044  0.04 0.01 -
Appetizers 0.26 0.79 0.14 0.32 111 1.04 1.40 0.88 047 0.6 0.74 015 145 0.08 -
Ready-to-eat meals 3.66 421 3.62 4.60 448 483 415 441 383 323 4.28 130 450 2.77 -
Sauces and 0.70 1.57 0.64 0.50 3.16 1.70 3.79 384 28 175 0.36 070 212 1.96 -
condiments
Non-alcoholic
38.40 395  47.71 118 0.34 0.18 017 075 - - 8.36 1857  0.53 - -
beverage
Water 24.01 - 30.04 - - - - - - - - - - - -
Coffee and infusions 4.27 0.19 5.46 0.46 0.00 - - - - - 0.35 0.94 - - -
Sugar soft drinks 4.78 2.03 5.74 - - - - - - - 4.62 10.01 - - -
Non-sweetened soft 179 002 228 000 0.05 - - - - - 0.02 008 - - -
drinks
Sports drinks 0.20 0.07 0.24 - - - - - - - 0.17 0.35 - - -
Energy drinks 0.06 0.04 0.07 - - - - - - - 0.08 0.16 - - -
Juices and nectars 2.59 1.34 3.05 0.31 0.01 - - - - - 291 6.55 0.49 - -
Other drinks 0.68 0.26 0.82 041 0.28 0.18 017 075 - - 022 049 005 - -
Alcoholic 4.47 2.62 5.55 0.36 - - - - - - 1.34 3.60 - - 100.00
beverages
Low alcohol content 439 239 5450 036 - - - - - - 129 351 - - 93.45
beverages
High alcohol content 0.09 023 010 - - - - - - - 0.04 0090 - - 655
beverages
Supplements and 0.01 0.09 - 0.17 006 004 001 006 - 003 0.05 004 013 0.03 -

meal replacement
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Table 4. Dietary sources of nutrients (%) from food groups/subgroups in the Spanish ANIBES study population: children aged 9-12 years (n = 213).

Children (Aged 9-12 Years)

T(:;;Lgl:i:(e Energy Water Proteins  Lipids SFA MUFA PUFA n-6 n-3 Carbohydrates Sugar Fiber Cholesterol Alcohol
% % % % % % % % % % % % % % %
Grains 9.78 2957 265 18.26 1230 1329 914 1613 1054 586 48.99 1482 46.88 10.45 -
Grains and flours 1.30 3.88 0.18 227 0.32 0.20 0.17 083 059 0.6 7.35 021 311 - -
Bread 439 1099  1.90 8.01 1.93 1.35 148 404 240 148 20.50 220 2078 - -
B;iglf:fet;eg‘;is 0.44 157 0.04 0.77 0.34 0.58 - - - - 2.82 236 2.64 - -
Pasta 1.22 3.96 0.13 3.60 0.51 0.20 0.18 149 085 049 6.85 073 754 0.09 -
Bakery and pastry 2.42 9.17 0.40 3.61 919 1098  7.31 978 669 372 11.48 932 12.82 10.35 -
Vegetables 6.78 2.96 7.04 257 0.34 0.18 0.07 093 025 090 557 361 1752 0.00 -
Fruits 5.32 2.89 454 1.22 1.06 0.56 0.99 202 094 074 478 9.80  13.03 - -
Oils and fats 131 1035 005 0.02 2667 1572 3580  31.04 1768  6.89 0.01 0.02 - 222 -
Olive oil 0.86 7.09 - - 1845 979 2986 1440 717 344 - - - - -
Other oils 0.24 1.99 - - 5.15 2.14 373 1382 780 0.5 - - - - -
B;‘;;ezh“;f:eg;:ge 021 127 0.05 0.02 3.07 3.79 221 282 271 331 0.01 0.02 - 222 -
Milk and dairy 20.66 1541  23.84 20.77 17.64 2876 1206  3.68 1196 1563 12.89 2987 052 19.30 -
products
Milks 13.66 671 1676 1025 720 1130 482 128 551 938 5.74 13.86 - 8.61 -
Cheeses 0.84 253 0.53 4.62 457 7.38 311 113 257 268 0.12 0.32 - 448 -
fe:fﬁgzg ;I::ﬂk 3.36 3.06 3.65 343 251 461 1.78 046 187 245 3.66 870  0.06 1.63 -
Other dairy 2.79 3.12 2.90 247 3.36 5.46 2.35 082 201 111 3.36 700 047 458 -
products : ’ ’ : ’ ’ ’ ’ : ’ : ’ ' ’
Fish and shellfish 2.38 213 1.92 7.04 222 143 1.58 468 692 20.09 0.02 0.01 - 8.19 -
Me;;:;‘i't‘s‘eat 8.57 1490  7.09 32.50 2296 2428 2421 2156 3981 4101 0.39 0.67 - 3424 -
Meat 5.67 7.98 483 19.79 11.16 1192 1183 998 1896 24.61 0.01 0.02 - 21.42 -
Sausages and other 2.89 6.89 2.25 12.65 1177 1234 1236 1157 2077 1640 0.38 0.65 - 12.67 -

meat products

Viscera and spoils 0.02 0.03 0.02 0.06 0.03 0.02 0.01 0.01 0.08 0.01 0.00 - - 0.15 -
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Table 4. Cont.
Children (Aged 9-12 Years)
T(::/;Lgl:i;( € Energy Water Proteins  Lipids SFA MUFA PUFA n-6 n-3 Carbohydrates Sugar Fiber Cholesterol Alcohol
% % % % % % % % % % % % % % %
Eggs 1.55 1.90 1.42 413 3.21 2.88 2.78 3.45 1.76 1.57 0.00 0.00 - 19.76 -
Pulses 0.72 1.97 0.21 3.02 0.40 0.09 0.26 1.17 0.42 0.02 2.64 0.32 9.02 - -
Sugars and sweets 1.41 5.07 0.25 2.20 3.60 4.57 3.29 3.18 1.85 2.08 7.79 17.18 1.02 0.48 -
Sugar 0.14 0.52 0.00 0.00 - - - - - - 1.19 2.57 - - -
Chocolates 1.10 415 0.18 2.17 3.58 4.55 3.27 3.18 1.85 2.08 5.76 12.73 091 0.48 -
Jams and other 0.08 0.18 0.03 0.00 - - - - - - 0.41 0.95 0.10 - -
Other sweets 0.09 0.22 0.04 0.02 0.01 0.02 0.01 0.01 - - 0.44 0.93 0.01 - -
Appetizers 0.29 1.08 0.06 0.56 1.32 1.28 1.53 1.35 0.40 0.09 1.06 0.12 2.05 0.09 -
Ready-to-eat meals 4.79 5.53 473 6.32 5.80 5.75 5.42 6.44 4.67 3.76 522 1.32 6.27 4.05 -
Sauces and 0.94 136 096 0.61 244 121 28 432 280 136 0.48 082 2586 122 -
condiments
Non-alcoholic
35.49 4.87 4523 0.57 0.04 0.01 0.01 0.06 - - 10.16 21.44 0.82 - -
beverage
Water 22.92 - 29.93 - - - - - - - - - - - -
Coffee and infusions 0.26 0.00 0.35 0.02 - - - - - - 0.01 0.02 - - -
Sugar soft drinks 4.83 1.86 5.89 - - - - - - - 4.09 8.52 - - -
Non-sweetened soft 095 001 125 000 0.01 - - - - - 0.00 001 - - -
drinks
Sports drinks 0.46 0.15 0.57 - - - - - - - 0.30 0.63 - - -
Energy drinks 0.02 0.00 0.03 - - - - - - - - - - - -
Juices and nectars 5.99 2.83 7.13 0.51 0.01 - - - - - 5.76 12.24 0.82 - -
Other drinks 0.06 0.02 0.07 0.05 0.02 0.01 0.01 0.06 - - 0.00 0.01 - - -
Alcoholic 0.00 000 0.00 - - - - - - - 0.00 0.00 - - 100.00
beverages
Low alcohol content ) } . . _ _ ) } . _ ) ) ) ) )
beverages
High alcohol content 0.00 000 000 - - - - - - - 0.00 000 - - 100.00
beverages
Supplements and 0.00 } } : ) } : } } } } } } ) _

meal replacement
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Table 5. Dietary sources of nutrients (%) from food groups/subgroups in the Spanish ANIBES study population: adolescents aged 13-17 years (n = 211).

Adolescents (Aged 13-17 Years)

(‘I,\I;et;gkhet) Energy Water Proteins  Lipids SFA MUFA PUFA n-6 n-3 Carbohydrates Sugar Fiber Cholesterol Alcohol

% % % % % % % % % % % % % % %

Grains 10.82 3069  3.01 19.07 1273 1308 931 1781 1080 594 50.80 1496  48.84 10.86 -

Grains and flours 1.53 461 0.19 2.69 039 025 022 093 068 019 8.57 023 321 - -

Bread 482 1135 212 8.32 198 143 150 407 234 141 21.37 259 2278 - -

Brealfg:;:legzﬁs and 0.57 1.94 0.05 0.84 047 078 - - - - 347 313 304 - -

Pasta 1.52 447 019 3.92 063 026 022 172 102 055 7.74 117 882 0.08 -

Bakery and pastry 237 832 046 3.30 926 1036 737 1108 677 379 9.65 784 1098 10.77 -

Vegetables 6.82 295 718 261 044 027 019 108 023 091 538 379 1831 0.01 -

Fruits 425 232 368 1.02 08 051 0.81 151 070 068 3.73 799 1011 - -

Oils and fats 1.32 9.75  0.05 0.02 2539 1568 3367 2880 1707 672 0.01 0.02 - 213 -

Olive oil 0.85 662 0.00 - 1743 976 2792 1342 706 331 - - - - -

Other oils 0.26 1.91 - - 492 212 354 1296 733 015 - - - - -

Bu”ers'}f‘;ratregnaiige and 021 122 005 002 304 380 221 242 268 326 0.01 002 - 213 -

Milk and dairy products  17.62 1260 2068  17.93 1513 2509 1039 307 1055  14.69 9.73 2403 0.66 1657 -

Milks 12.37 578 1541 8.91 622 988 430 107 525 905 498 13.20 - 7.43 -

Cheeses 1.00 287 063 5.26 521 877 345 121 316  3.63 0.13 0.40 - 5.04 -

Yogurt arrfﬂflfrmemed 2.30 2.00 254 223 1.60 297 114 027 105 139 247 578 026 1.20 -

Other dairy products 1.94 194 210 1.53 211 346 150 052 108 061 215 464 040 291 -

Fish and shellfish 229 2.09 1.84 6.33 2.59 182 198 512 608 1768 0.02 0.03 - 7.21 -

Meat and meat products 9.49 1595  7.98 34.62 2443 2630 2530 2274 4127  43.00 0.36 0.69 - 36.07 -

Meat 6.54 9.05 569 22.06 1256 1354 1307 1141 2097 27.23 0.01 0.03 - 23.17 -

Sausages and othermeat , g5 688 226 1247 1186 1274 1222 1133 2022 1572 0.35 0.66 - 12.75 -
products

Viscera and spoils 0.02 0.01 0.02 0.08 0.01 0.01 0.01 000 007 005 - - - 0.14 -

Eggs 1.85 2.06 1.86 450 346 326 308 352 182 174 0.00 0.02 - 20.16 -

Pulses 0.73 1.95 0.18 2.90 0.42 0.11 0.26 1.07 0.38 0.03 2.77 0.55 8.80 - -
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Table 5. Cont.
Adolescents (Aged 13-17 Years)
(‘I,\I;et;gkhet) Energy Water Proteins  Lipids SFA MUFA PUFA n-6 n-3 Carbohydrates Sugar Fiber Cholesterol Alcohol
% % % % % % % % % % % % % % %
Sugars and sweets 1.26 4.36 0.19 1.85 3.03 4.03 2.77 241 1.36 1.60 6.82 16.33  0.87 0.31 -
Sugar 0.22 0.70 0.01 0.00 - - - - - - 161 3.85 - - -
Chocolates 0.92 3.32 0.15 1.80 2.99 4.01 2.71 2.34 1.35 1.59 4.53 1085  0.69 0.30 -
Jams and other 0.06 0.14 0.03 0.00 - - - - - - 0.31 0.85 0.08 - -
Other sweets 0.07 0.20 0.01 0.04 0.04 0.01 0.06 0.06 0.01 0.00 0.37 0.78 0.09 0.01 -
Appetizers 0.33 0.99 0.09 0.47 1.17 1.27 1.38 0.95 0.43 0.11 1.06 0.12 1.29 - -
Ready-to-eat meals 5.55 6.51 5.27 7.46 6.87 6.90 6.63 717 6.09 4.68 6.21 1.69 743 4.42 -
Sauces and condiments 1.02 1.64 1.06 0.57 3.33 1.64 4.12 4.53 3.22 2.23 0.46 1.00 2.75 211 -
Non-alcoholic beverage 36.55 6.08 46.81 0.61 0.15 0.06 0.10 0.24 - - 12.60 28.73 091 - -
Water 19.98 - 26.18 - - - - - - - - - - - -
Coffee and infusions 0.71 0.02 0.98 0.05 0.00 - - - - - 0.04 0.14 - - -
Sugar soft drinks 8.78 3.37 10.87 - - - - - - - 7.27 16.41 - - -
Non-sweetened soft 1.19 001 163 0.00 0.02 - - - - - 0.01 0.03 - - -
drinks

Sports drinks 0.11 0.03 0.13 - - - - - - - 0.10 0.17 - - -
Energy drinks 0.17 0.09 0.20 - - - - - - - 0.16 0.37 - - -
Juices and nectars 5.38 2.46 6.51 0.42 0.02 - - - - - 4.96 11.46 0.85 - -
Other drinks 0.24 0.10 0.30 0.13 0.11 0.06 0.10 0.24 - - 0.07 0.14 0.06 - -

Alcoholic beverages 0.10 0.04 0.13 0.01 - - - - - - 0.02 0.05 - - 100.00

Low alcohol content 0.10 004 013 0.01 - - - - - - 0.02 0.05 - - 100.00

beverage
High alcohol content ) ) ) ) ) ) } ) } ) ) ) ) ) )
beverage

Supplements and meal 0.01 0.02 - 0.02 000 000 000 0.0 - - 0.03 001 003 0.01 -

replacement
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Table 6. Dietary sources of nutrients (%) from food groups/subgroups in the Spanish ANIBES study population: adults aged 18-64 years (n = 1655).

Adults (Aged 18-64 Years)

T(:;;Lgl:i:(e Energy Water Proteins  Lipids SFA MUFA PUFA n-6 n-3 Carbohydrates Sugar Fiber Cholesterol Alcohol
% % % % % % % % % % % % % % %
Grains 7.79 2727 222 17.35 1021 1056 734 1453 972 524 49.10 11.92  40.00 8.36 -
Grains and flours 121 451 0.18 2.64 0.44 031 0.24 107 071 018 8.88 027 346 - -
Bread 3.85 1157 159 8.35 1.85 142 1.21 387 242 135 23.47 293 21.02 0.00 -
B;iglf:fet;eg‘;is 021 0.96 0.02 0.55 0.22 0.25 - - - - 1.75 120 153 - -
Pasta 0.98 3.60 0.13 3.12 0.52 0.26 0.19 132 087 042 6.55 094 628 0.11 -
Bakery and pastry 1.54 6.63 0.31 2.70 7.17 8.31 5.70 8.26 5.73 3.29 8.46 6.58 7.71 8.25 -
Vegetables 8.91 4.08 9.01 3.86 0.60 0.33 0.18 154 035 128 7.82 760 2417 0.01 -
Fruits 6.74 4.60 5.59 1.88 1.93 1.09 1.67 324 151 116 7.83 1618  16.60 - -
Oils and fats 128 1225 004 0.03 3201 2130 4203 3296 1944 751 0.01 0.02 - 247 -
Olive oil 0.90 9.12 0.00 - 2412 1484 3657 1806 959  4.06 - - - - -
Other oils 0.20 1.78 - - 457 213 317 1188 681  0.14 - - - - -
B;‘;;ezh“;f:eg;:ge 0.18 1.35 0.04 0.03 3.32 433 2.30 302 304 331 0.01 0.02 - 247 -
Milpkr;ggc‘::iry 12.68 1157 1404 1685 1335 2351 880 280 985 1299 9.62 277 039 14.54 -
Milks 8.57 474 1015 7.71 434 7.50 2.82 072 39 715 4588 12.52 - 544 -
Cheeses 0.93 3.12 0.61 555 557 977 357 129 366 324 0.22 0.58 - 5.29 -
fezﬁgﬁg ;I::ﬂk 223 2.26 2.38 2.74 1.67 3.26 1.16 034 165 194 2.97 6.60 032 1.33 -
Other dairy 0.94 145 0.90 0.86 1.77 298 125 045 059 067 1.54 306 007 248 -
products : ’ ’ : ’ ’ ’ ’ : ’ : ’ : ’
Fish and shellfish 3.00 3.58 217 10.61 430 3.14 3.06 872 990 2592 0.08 0.02 - 12.09 -
Me;;:;‘i't‘s‘eat 7.82 1534 628 3351 262 2596 2261 2033 3892 3837 0.30 0.59 - 36.39 -
Meat 5.60 9.42 458 2.17 12.88 1478 1293 1138 2216 2577 0.01 0.02 - 24,58 -
Sausages and other 2.14 5.80 1.62 10.97 960 1103 9.59 887 1650 1232 0.29 0.58 - 11.10 -

meat products

Viscera and spoils 0.09 0.12 0.09 0.36 0.13 0.15 0.08 0.08 0.27 0.28 0.01 - - 0.71 -




13 of 25

Nutrients 2016, 8, 177
Table 6. Cont.
Adults (Aged 18-64 Years)
T(::/;Lgl:i;( € Energy Water Proteins  Lipids SFA MUFA PUFA n-6 n-3 Carbohydrates Sugar Fiber Cholesterol Alcohol
% % % % % % % % % % % % % % %
Eggs 1.50 219 134 4.65 373 392 307 373 208 170 0.00 0.01 - 20.65 -
Pulses 0.72 222 024 3.28 049 012 030 126 053  0.04 3.20 059  9.28 - -
Sugars and sweets 0.80 328 011 0.77 127 203 106 076 045 054 6.55 1534 067 0.23 -
Sugar 0.34 148 001 0.00 - - - - - - 3.63 8.95 - - -
Chocolates 0.32 139 005 0.74 125 202 102 071 043 054 1.98 428 044 0.22 -
Jams and other 0.11 031 005 0.01 - - - - - - 0.74 170 0.8 - -
Other sweets 0.03 010  0.00 0.02 0038 001 004 005 002 000 0.20 041 005 0.01 -
Appetizers 027 081 014 0.32 116 107 147 090 049 017 0.76 015 153 0.08 -
Ready-to-eat meals 3.46 422 336 453 448 488 416 425 377 313 438 132 450 2.76 -
Sauces and 0.71 167 063 0.50 338 182 403 401 301 191 0.36 072 218 211 -
condiments
Non-alcoholic
39.32 393 48.67 1.26 040 021 020 090 - - 837 1862 049 - -
beverage
Water 24.48 - 30.46 - - - - - - - - - - - -
Coffee and infusions 4.63 0.20 591 0.48 0.00 - - - - - 0.37 1.01 - - -
Sugar soft drinks 4.78 2.06 5.70 - - - - - - - 4.72 10.22 - - -
Non-sweetened soft 2.03 003 258 001 0.06 - - - - - 0.02 000 - - -
drinks
Sports drinks 0.24 0.09 0.28 - - - - - - - 0.20 0.42 - - -
Energy drinks 0.06 0.04 0.06 - - - - - - - 0.08 0.16 - - -
Juices and nectars 2.36 1.23 2.76 0.30 0.01 - - - - - 2.73 6.17 0.45 - -
Other drinks 0.75 030 091 0.48 033 021 020 090 - - 0.25 056  0.04 - -
Alcoholic 4.99 289 617 0.42 - - - - - - 1.54 410 - - 100.00
beverages
Low alcohol content 4.90 263 606 042 - - - - - - 149 399 - - 92.95
beverages
High alcohol content 0.10 026 011 - - - - - - - 0.05 011 - - 7.05
beverages
Supplements and 0.02 0.10 - 0.19 007 005 001 007 - 0.03 0.06 005 0.4 0.04 -

meal replacement
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Table 7. Dietary sources of nutrients (%) from food groups/subgroups in the Spanish ANIBES study population: seniors aged 65-75 years (1 = 206).

SENIORS (Aged 65-75 Years)

T(:;;Lgl:i:(e Energy Water Proteins  Lipids SFA MUFA PUFA n-6 n-3 Carbohydrates Sugar Fiber Cholesterol Alcohol
% % % % % % % % % % % % % % %
Grains 6.74 2559 195 16.38 924 9.56 646 1369 984  4.60 46.89 1013 31.39 8.23 -
Grains and flours 1.00 3.97 0.13 231 0.43 031 0.24 112 076 013 7.66 019 281 - -
Bread 3.67 1215 150 8.87 1.69 1.35 0.87 393 259 127 25.17 269 1732 - -
B;iglf:fet;eg‘;is 0.14 0.75 0.01 047 0.14 0.11 - - - - 145 067  0.86 - -
Pasta 057 243 0.05 2.08 0.32 0.15 0.08 101 077 026 447 056 370 - -
Bakery and pastry 1.36 6.29 0.26 2.65 6.67 7.64 5.27 7.63 5.73 2.93 8.14 6.02 6.70 8.23 -
Vegetables 10.49 486  10.64 478 0.72 0.45 0.11 216 045 162 8.89 838 2548 0.01 -
Fruits 13.13 853 1111 3.18 2.90 1.69 2.04 518 256 197 15.32 2945 28.17 - -
Oils and fats 141 1486 006 0.04 3991 2831 5312 3590 2112 926 0.01 0.03 - 2.86 -
Olive oil 1.10 12.24 - - 3322 2164 4840 2599 1393 543 - - - - -
Other oils 0.08 0.77 - - 2.09 1.04 1.44 545 323 0.06 - - - - -
B;‘;;ezh“;f:eg;:ge 0.23 1.84 0.06 0.04 4.60 5.64 3.8 446 396 377 0.01 0.03 - 2.86 -
Milk and dairy 13.55 1186  15.19 17.76 1225 2255 757 264 1072 1256 11.02 2397 027 13.48 -
products
Milks 9.50 572 1113 9.44 495 9.01 3.01 085 516 727 5.94 13.86 - 6.53 -
Cheeses 0.67 2.5 0.46 4.00 404 7.17 2.42 102 295 213 0.20 0.47 - 3.8 -
ferfﬁg;lgjﬁlk 2.92 3.07 3.16 3.77 2.40 472 1.62 055 235 286 3.86 771 026 2.18 -
Other dairy 047 0.82 0.44 0.55 0.87 1.65 0.52 022 026 031 1.02 193 0.02 149 -
products : ’ ’ : ’ ’ ’ ’ : ’ ! ’ : ’
Fish and shellfish 4.02 457 293 14.32 5.14 412 323 1024 1234 3136 0.05 0.05 - 17.13 -
Me;;:;‘i't‘s‘eat 6.18 12.83 485 28.81 1944 2312 1844 1793 3534 3365 0.16 0.30 - 3147 -
Meat 447 8.30 3.54 19.24 1201 1438 1149  11.00 21.94 2458 0.00 0.01 - 21.92 -
Sausages and other 1.55 435 115 9.02 7.25 8.49 6.81 684 1304 882 0.16 0.29 - 8.59 -

meat products

Viscera and spoils 0.16 0.18 0.16 0.54 0.18 0.25 0.13 0.09 0.36 0.25 0.01 - - 0.96 -
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Table 7. Cont.
SENIORS (Aged 65-75 Years)
T(::/;Lgl:i;( € Energy Water Proteins  Lipids SFA MUFA PUFA n-6 n-3 Carbohydrates Sugar Fiber Cholesterol Alcohol
% % % % % % % % % % % % % % %
Eggs 1.74 2.69 1.53 575 4.70 5.05 3.65 526 289  2.04 0.00 0.02 - 24.81 -
Pulses 0.82 2.81 0.20 421 0.59 0.12 0.36 143 072 003 416 063  10.64 - B
Sugars and sweets 0.64 2.64 0.13 0.27 0.44 0.81 0.32 015 008  0.07 5.85 1297 062 0.10 -
Sugar 0.29 137 0.01 0.01 - - - - - - 325 751 - - -
Chocolates 0.11 0.49 0.02 0.24 0.44 0.81 0.32 015 008 007 0.72 160  0.19 0.10 B
Jams and other 0.23 0.76 0.10 0.02 - - - - - - 1.83 3.76 0.43 - -
Other sweets 0.01 0.02 0.00 0.00 0.00 - - - - - 0.05 0.09 - - -
Appetizers 0.15 0.32 0.13 0.10 0.60 051 0.77 046 033 013 0.19 008 063 0.08 B
Ready-to-eat meals 3.09 1.79 3.57 1.96 2.00 2.34 171 221 213 220 1.74 073 141 0.74 -
Sauces and 0.35 0.84 031 0.38 1.69 1.13 2.04 196 149 050 0.18 021 091 0.88 -
condiments
Non-alcoholic
3251 219 4077 1.51 0.34 0.20 0.18 0.79 - - 435 964 037 - -
beverage
Water 2211 - 27.78 - - - - - - - - - - - -
Coffee and infusions 5.68 0.29 7.28 0.74 0.02 - - - - - 0.51 1.20 - - -
Sugar soft drinks 1.38 0.66 1.64 - - - - - - - 1.56 3.37 - - -
Non-sweetened soft 0.72 001 095 0.00 0.02 - - - - - 0.01 0.02 - ; -
drinks
Sports drinks 0.06 0.02 0.07 - - - - - - - 0.05 0.13 - - -
Energy drinks - - - - - - - - - - - - - - -
Juices and nectars 1.58 0.91 1.83 0.24 0.01 - - - - - 1.99 4.38 0.28 - -
Other drinks 0.99 0.30 1.23 0.53 0.30 0.20 0.18 0.79 - - 0.24 054 008 - -
Alcoholic 5.17 3.54 6.62 028 - - - - - - 1.15 3.40 - - 100.00
beverages
Low alcohol content 5.05 328 648 0.28 - - . . - . 111 3.28 . - 95.45
beverages
High alcohol content 0.11 026 015 - - - - - - - 0.04 0.12 - ; 455
beverages
Supplements and 0.02 0.09 - 0.29 002 003 - - - - 0.03 001 011 0.06 -

meal replacement
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Figure 1. Nutrient intake (%) by food group in the Spanish ANIBES population aged 9-75 years. Food
groups that contribute <1% of the diet to the nutrient are not shown. SFA: saturated fatty acids; MUFA:
monounsaturated fatty acids; PUFA: polyunsaturated fatty acids.

Carbohydrate intake in the Spanish diet was mainly from grains, with bread as the main
contributor (Figure 1). Within this group, baked goods and pastries ranked next, and this category
was higher for children than for adults and older adults. Grains were followed to a much lesser
extent by milk and dairy products, nonalcoholic beverages, fruits, vegetables, sugars and sweets and
with much lower contributions from ready-to-eat meals, pulses, alcoholic beverages and appetizers
(together accounting for 10% of the total). Older adults had a better variety of carbohydrate sources
compared to children and adolescents, mainly owing to a higher intake of fruits, vegetables and
pulses. Contrarily, the youngest groups showed a much higher contribution from sugars and sweets
and nonalcoholic beverages. Considering sugar intake by food group, milk and dairy products were
the main contributors, followed by fruits, sugars and sweets, grains and much lower contributions
from vegetables and alcoholic beverages; minor contributors were ready-to-eat meals, sauces and
condiments, meat and meat products and pulses, with roughly 1% each. Dietary fiber in the current
Spanish diet was found in descending order to be mainly from grains, vegetables, fruits and pulses.

Contributions of food groups and subgroups to the total lipid intake are also shown in Figure 1.
Oils and fats represented the main source, especially from olive oil (see Table 3). Meats and meat
products ranked second, with contributions mainly from meat, but almost equally as much from
sausages and other meat products. The next food group contributor was milk and milk products, with
cheeses as the main subgroup. Grains, mainly baked goods and pastries, were the fourth contributor
to lipid intake, whereas the remaining groups only contributed from 1% to 5%. Differences were found
according to age group: olive oil intake was much higher among older adults (33.2%) than among
children or adolescents (roughly 18%); fish and shellfish intake also increased with increasing age.
Ready-to-eat meal consumption was, however, higher among the youngest groups. Finally, intake of
sausages and other meat products was higher in younger groups, whereas children and adolescents
accounted for the lowest consumption of meats.

An even more important issue was understanding how the different food and beverage groups
and subgroups were contributing to the quality of dietary fat, namely, SFA, MUFA and PUFA, including
n-6 and n-3 fatty acids (Figure 1).

SFA were obtained primarily (>70%) and almost equally from meat and meat products, milk
and dairy products and oils and fats. In younger age groups, the greatest contribution came from the
sausage and meat derivatives subgroup, followed by bakery and pastry. In adults and older adults,
olive oil and meat ranked as the primary contributors.
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As for MUFA intake, oils and fats were the greatest contributor, of which olive oil accounted
for 36.9%. However, large differences were observed across the different age groups, with olive
oil contributing roughly 30% among children and adolescents, but nearly 50% in the older adult
population. Other major contributors were sausages and meat derivatives in children and adolescents
(contributing to a much lesser extent in the adult groups). As for total PUFA, oils and fats were also
the main contributors, followed by meat and meat products and grains, whereas fish and shellfish
accounted for 8.5% (25.9% of the total n-3 fatty acid intake). Olive o0il was the highest individual
contributor, from 25.9% for older adults to a much lower intake for children and adolescents (<15%).
Differences were also seen according to age for meat and meat products (higher contributions from
sausages and meat derivatives in the youngest groups) and for fish and shellfish (10.2% in older adults
vs. 4.7% in children). Interestingly, meat ranked first in the older groups for n-6 fatty acid intake,
whereas in the youngest groups, sausages and other meat products ranked first. Fish and shellfish
were the main contributors to n-3 fatty acid intake only in older adults and adults and ranked second
to meat among both children and adolescents.

4. Discussion

Assessing macronutrients’ distribution for the whole Spanish population, but also by sex and
age, is important for health policy makers. Moreover, the detailed information on dietary sources for
macronutrients is critical to better understand the strengths and weaknesses of diet quality. Despite
that secular trends in energy intake remaining stable or even decreasing in many European countries,
including Spain, the partitioning of the macronutrient distribution is worsening and somewhat
moving away from the recommendations and traditional Mediterranean dietary pattern, as shown in
the present ANIBES study. Although the negative changes affect all age groups and either males or
females, those are less pronounced as age increase.

In the ANIBES study, overall protein intake was well above the upper recommended limit (15%
Energy (E)) [21]. The dietary reference intake for total protein is about 0.8 g/kg body weight for
adults, representing roughly 12% of energy intake [21]. The Spanish National Survey of Dietary
Intake, the Encuesta Nacional de Ingesta Dietética Espafia (ENIDE) study or trends observed in the
Spain Food Consumption Survey (FCS) results were also equivalent [22,23]. Protein intake, regardless
of sex or age group, was higher when compared to the updated dietary reference intakes for the
Spanish population [20] (e.g., 54 g/day in adults and older adult men; 41 g/day in adults and older
adult women) or those previously published by the European Food Safety Authority (EFSA) in 2012
and revised in 2015 [24]. In fact, only 10% of the ANIBES population (P10) would be within the
recommended range for dietary protein intake. However, if we refer to the acceptable range proposed
by the Institute of Medicine [25] for protein intake (10%-35% E), our results would be within the limits.

The importance of accurately defining the amount and quality of protein required to meet
nutritional needs is well recognized at present, but describing how protein should be distributed (total
and in terms of quality and sustainability) in food ingredients, whole foods or mixed diets is, as well.

EFSA has recently (2015) launched an updated Scientific Opinion on Dietary Reference Values
(DRV) for protein, which includes typical intakes of protein for children and adolescents from
20 countries in Europe and from 24 countries in the case of the adults [24]. Differences in methodology
and age classification make comparisons difficult. However, an overview shows that average protein
intake ranges in children from 29 to 63 g/day, increasing to 61-116 g/day in adolescents, being higher
in males in both age groups. In adults, average protein ranges from 67 to 114 g/day in men and from
59 to 102 g/day in women. Our findings from the ANIBES study show a mean intake of 74 g/day, also
much higher in males and increasing with age, except for the elderly [24].

Data from food consumption surveys show that the actual mean protein intakes of adults in
Europe are at, or more often above, the population reference intake (PRI) of 0.83 g/kg body weight
per day [24]. In Europe, adult protein intakes at the upper end (90th—97.5th percentile) of the intake
distributions have been reported to be between 17% E and 27% E. It is widely accepted that an excess
of protein may counteract an adequate energy profile and a healthy dietary pattern. However, when
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consideration has been made to derive an upper level for protein, insufficient available evidence has
been reported. The Institute of Medicine, in fact, reported very high protein intakes (up to 35% E)
without negative effects [25]. The latter meaning that approximately an intake of twice the reference
intakes should be considered safe in adults. This, however, must not be considered as adequate to
achieve a healthy diet. In our Spanish ANIBES population, the protein intake distribution shows
an inadequate high amount consumed, except for the elderly women. It should be necessary to keep
in mind that when intakes are usually higher than 45% E, acute adverse outcomes may be expected.

The potential problem in association with long-term excess of protein would be, among others,
how to maintain the nutrient density. On the other hand, it has been also postulated that a high increase
in protein intake may favor a decrease in body weight and adiposity. However, these observations
need to be well proven, since the mentioned effects may be also due to the concomitant modification
of carbohydrate and/or fat intakes [26-28]. Most of the literature, however, has concluded that there is
strong and consistent evidence that when energy intake is controlled, the macronutrient proportion
of the diet is not directly related to weight loss [29]. Other potential adverse effects due to high
protein intake are in relation to insulin sensitivity and glucose tolerance, with somewhat contradictory
results [30-32]. The dual effect for protein intake may be seen also for its association with calcium
and bone health: it is widely accepted that protein deficiency may increase the risk of bone fragility
and fracture [33], whereas an increase in protein intake could also be associated with higher urinary
calcium excretion [34]. Finally, and more importantly, intervention studies in humans have not shown
remarkable effects of high protein intake on markers of bone health [35,36].

Although animal sources of proteins, including meat, poultry, seafood, milk and eggs, are the
highest quality proteins, plant proteins may be also an excellent and complimentary source of proteins,
mainly when mixed diets include combinations, such as legumes and grains, as is widely recommended.
As collected by EFSA [24], in most European countries, the main contributor to the dietary protein
intake is meat and meat products, followed by grains and grain-based products and milk and dairy
products, contributing all together to about 75% of the protein intake. At that point (2011), meat and
meat products represented a 32% contribution to dietary protein in Spain, much lower when compared
to countries, such as Ireland, Poland or France. The trend seems to be stable in our country, since
our ANIBES data show a similar percentage contribution. A marked and rapid increase for this food
group has been shown in Spain in the last few decades [16,22], zooming out from the traditional
Mediterranean diet where meat consumption used to be scarce. No significant changes in the last few
years are observed in Spain for grains and grain-based products (by the way, the lowest contribution
within Europe), whereas a decreasing trend in milk and dairy products and in fish and shellfish is
clearly observed in recent years.

In the ENIDE study in Spain [22], most protein intake was also of animal origin (80%) and
mainly from meats (31%), although fish (27%) was also a major contributor and much higher than
its contribution in the present ANIBES study. It should be taken into consideration, however, that
a sharp decline in fish consumption has taken place in recent years in Spain, which may compromise
nutritional goals, especially among younger populations [23]. As mentioned, the FCS also showed
a high protein intake (twice the PRIs) for the adult Spanish population in the last few years, mainly
from meat and meat products (29.9%), followed by milk and milk products (16.6%), grains (16.5%)
and fish and shellfish (11.3%) [23]. In conclusion, more efforts are needed to lower the excessive and
nutritionally unnecessary amount of protein consumed by the Spanish population at present, but also
to redistribute the animal/plant protein ratio.

Total fat intake should be higher than 15% E to provide the intake of the essential fatty acids
and energy and to be able to facilitate the absorption of lipid-soluble vitamins. In general, with
moderate physical activity, a 30% E from fat intake is recommended, and up to 35% in the case of
a high physical activity level [25]. We show, however, that total fat intake in Spain is well above
these recommendations and upper limits in some of the most sedentary societies, such as the Spanish
society, nowadays. Interestingly, there is evidence that moderate fat intake (<35% E) is accompanied
by reduced or adequate energy intake, and therefore, body weight control, moderate weight reduction
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and/or prevention of weight gain may be better achieved. However, EFSA has concluded that there is
insufficient scientific evidence to define a lower threshold intake or tolerable upper intake level for
total fat [37]. Presently, at the European level, but also from the World Health Organization (WHO)
and Food Agriculture Organization (FAO), a lower boundary for the reference intake range of 20% E
and an upper boundary of 35% E have been proposed [38]. In addition, it is well known that two main
processes contribute to the development of ischemic heart disease: atherosclerosis and thrombosis.
The type of dietary fat may contribute to both. Since some fatty acids have a greater role, consequently,
the evaluation of updated dietary sources of fat may be a helpful tool to advise healthy dietary patterns
to prevent cardiovascular diseases. Fats and oils are also important sources of essential fatty acids and
some bioactive compounds of nutritional interest (e.g., polyphenols from olive oil). However, high-fat
diets may decrease or impair insulin sensitivity and may be also positively associated with increased
higher cardiovascular risk [39,40].

It is also important to understand how the different food and beverage groups and subgroups
contribute to the quality of dietary fat, namely SFA, MUFA and PUFA, including n-6 and n-3 fatty acids,
since dietary fat quality is markedly related to the etiology and/or prevention of different chronic
degenerative diseases.

The intake of SFA has been generally recognized to be deleterious and therefore its determination
is included in most of the diet quality indexes [41]. In contrast, higher consumption of MUFA and
PUFA has been reported to be associated with reduced CVD risk. The minimum recommended level
of total PUFA consumption to lower LDL-C and total cholesterol, increasing HDL-C concentrations
in order to decrease the risk of CHD events, is 6% E. Our present data show that this level is easily
achieved by the Spanish population as a whole. In contrast, higher risk of lipid peroxidation may
occur with high (>11% E) PUFA consumption, although this does not seem to represent a risk in our
population findings [25].

For infants in Europe, average intakes of SFA are usually higher than the recommended upper
limit [37]. In adults, average SFA intakes according to the last available European Nutrition Health
Report [13] vary between less than 9% E and 26% E, with the lowest values mostly observed in southern
European countries. The SFA intake in the ANIBES study was also above the recommendations for
all age groups and both sexes, a negative trend that is being observed in the last two decades [23].
However, no dietary reference intakes have been set at present, nor upper levels [37,38]. Even so, the
WHO/FAO have recommended a maximum intake of 10% E for SFA [38], which also agrees with
the Spanish Federation of Food, Nutrition and Dietetic Societies (FESNAD) Consensus Document
on Dietary Fats and Oils for the Adult Spanish Population [41]. There is also evidence from dietary
intervention studies that decreasing the intake of products rich in SFA and being replaced with
products rich in n-6 PUFA (with no change in total fat intake) were effective in decreasing some
cardiovascular events [42—44]. In the ANIBES study, >70% of SFA were obtained almost equally from
meat and meat products, milk and dairy products and oils and fats. In children and adolescents, the
highest contribution corresponded to the sausage and meat derivatives subgroup, followed by bakery
and pastry; in adults and older adults, however, olive oil and meat ranked as the primary individual
contributors. These trends, again, add difficulties at present to following the Mediterranean dietary
patterns for the Spanish population, which is mainly of concern in the youngest.

Available combined data for MUFA intakes in Europe range between 8% E and 11% E in infants
and mostly between 10% E and 13% E in children and adolescents [37]. In adults, the highest mean
intake has been found in Greece (22%-23% E); in other European countries, average intakes vary
between 11% E and 18% E. As for MUFA intake in the present ANIBES results, oils and fats were
the major contributors, of which olive oil accounted for a high proportion. Undoubtedly, the latter
is still one of the main strengths of the present Spanish diet, and all efforts are made to convince all
age groups about its benefits for a better adherence to the Mediterranean diet. Despite this, large
differences were observed across the different age groups, with olive oil contributing roughly 30% in
children and adolescents, but nearly 50% in the older adult population. In our ANIBES population,
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MUFA intake was slightly higher in the older adult group and lower among children and adolescents,
once again showing a better adherence to the principles of the traditional Mediterranean diet in
the adult and senior populations. The most recent 2011 goals developed by the Spanish Society of
Community Nutrition (SENC) [21] recommend that MUFA should contribute >20% E of total energy,
whereas the FAO/WHO have recommended a MUFA intake of about 16%-19% E [38]. In contrast,
an EFSA panel [37] proposed in 2010, however, not setting any dietary reference value for MUFA
based on the following criteria: MUFA are synthesized by the body, with no known specific role in
preventing or promoting diet-related diseases and are therefore not indispensable constituents of the
diet. This assumption by EFSA, however, is rebuttable because MUFA are present in most tissues’ cells
and have roles as key compounds to maintain membrane fluidity and diverse enzymatic activities [45].
In addition, MUFA may lower both total and LDL plasma cholesterol levels, potentially lowering
also cardiovascular risk [46]. Moreover, in the Prevention with Mediterranean Diet (PREDIMED)
intervention study [47], intake of virgin olive oil (MUFA at 22% E) was associated with much lower risk
of CVD events and total mortality. Therefore, according to the PREDIMED findings, a MUFA intake
target of 20%-25% E (with virgin olive oil as a main source) has been proposed. At the population
level, the latter may be quite difficult to achieve.

In spite of the well-known metabolic effects of various dietary PUFA [43], EFSA has proposed
not to formulate a dietary reference value for this fatty acid family [37]. Other organizations, such
as the WHO/FAO in 2010 [38] and SENC (2011) [21], have suggested that PUFA should contribute
6%-10% E and 5% E, respectively. In the present ANIBES study, PUFA contributed roughly 6.6%
E, with no sex or age differences, whereas n-3 PUFA intake expressed as the percentage of energy
intake was 0.63% E for the ANIBES study population and increased with age. The WHO/FAO [38]
have recommended a minimum intake for adults of 250 mg/day for n-3 long-chain PUFA and up
to 2 g/day to help prevent CVD. For European children, average cis n-6 PUFA intakes in absolute
amounts vary between approximately 5 g and 17 g per day (in the present ANIBES study, values were
12.0 + 4.8 g/day in children and 12.6 + 5.8 g/day in adolescents), with a much lower contribution for
older adults (9.0 + 5.3 g/day).

As for total PUFA food sources in the present study, as expected, oils and fats were also the
primary contributors: olive oil was the greatest individual contributor, mainly in adults and seniors
Interestingly, meat ranked first in the older groups for n-6 fatty acid intake, whereas sausages and other
meat products ranked first among the youngest groups. The fish and shellfish food group was the
main contributor to n-3 fatty acids only in older adults (31.4%) and adults (25.9%), but ranked second
to meat and meat products in both children and adolescents. Once again, more efforts are necessary in
children and adolescents to avoid the loss of some key principles of the healthy Mediterranean dietary
pattern as derived from these ANIBES updated results.

WHO/FAO Expert Consultation [48-50] recommended initially that total carbohydrate (CHO)
in the diet should provide 55%-75% E. Later, the same institutions suggested a new lower limit, 50%
E, whereas EFSA in Europe proposed a range between 45% and 60% E. Finally, in Spain, the SENC
recommend 50%—-60% total energy [21]. The Spanish population, however, is well below the lower
limit, which is considered a bad indicator of present diet quality.

Mean total carbohydrate intake was 185.4 &+ 60.9 g/day (37.8 g/day min; 450.3 g/day max)
and higher in men than in women. Higher total carbohydrate consumption was observed in the
younger groups as compared to adults and older adults. Total sugar intake was also quantified:
76.3 + 33.9 g/day (79.5 + 36.6 g/day in men, 73.0 + 30.6 g/day in women). Differences were also seen
according to age group with significantly higher intakes in children and adolescents compared to those
observed in adults and older adults.

In the latest EFSA Scientific Opinion on DRV for CHO and dietary fiber, data were presented for
children and adolescents in 19 countries and for adults in 22 countries in Europe [50]. Even though
there is a large diversity in the methodology used and age classification, as stated, the highest mean
intakes were observed in the Czech Republic and Norway, whereas the lowest were found in Greece
and Spain. As for fiber, average dietary intakes varied from 10 to 20 g/day in young children and from
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15 to 33 g/day in adolescents, whereas in adults, it ranged from 15 to 30 g/day. Finally, for the elderly,
most of the countries showed intakes from 20 to 25 g/day.

It is well known that dietary CHO shows a variety of physical, chemical and important
physiological properties: control of body weight, diabetes, CVD, large bowel cancer, constipation and
resistance to gut infection, caries and a low density of micronutrients, among others. In addition, to
judge the quality of the diet, it is crucial to distinguish the different types of CHO and dietary sources,
as shown in the present study; the latter since the main interest and concern are associated with the
content of sugars (natural or added) and fiber, glycemic index, refined vs. whole-grains, the presence
of fruits and vegetables or solid vs. liquid CHO [49,50].

CHO provide energy and can contribute to weight gain, being overweight and obesity when
consumed in excess. Intervention studies have provided evidence that high fat (>35% E), low
carbohydrate (<50% E) diets are associated with adverse short- and long-term effects on body weight,
although the data are insufficient to define a lower threshold of intake for carbohydrates [51,52].
It is also known that frequent consumption of sugar-containing foods can increase the risk of dental
caries [53]. However, the available data do not allow for setting an upper limit for the intake of added
sugars on the basis of risk reduction for dental caries, which has not yet been proposed. Evidence
relating a high intake of sugars (mainly added sugars) versus starches to weight gain is also inconsistent
and controversial [54]. As a consequence, according to EFSA, the available data are insufficient to
set an upper limit for added sugar intake [50], even though there is some evidence that high sugar
intake (>20% E) may increase serum triglyceride and cholesterol concentrations and might adversely
affect serum glucose and insulin levels, but this is still insufficient to set an upper limit for added
sugar intake. The latter, however, does not exclude that food-based dietary guidelines and nutrition
goals should take into account potential negative effects under certain conditions and reinforce the
importance to limit sugar consumption. More strongly, a new WHO guideline [55] recommends
that adults and children should reduce their daily intake of free sugars to less than 10% of their
total energy intake according to their daily dietary energy reference intakes. A further reduction to
below 5% has been proposed to potentially provide additional health benefits [55]. In this sense, the
percentage of energy from sugars in our study was 17.0% E for the total population, significantly
higher in females compared to males, and was more marked among the oldest participants, which
shows that better educational campaigns and advice for the Spanish population is further needed.
Paradoxically, secular trends of CHO intake in Spain show an inverse association with Spanish people
affected by being overweight/obesity at all ages. Importantly, a diet high in fiber is usually considered
also to have relatively low energy density, the promotion of satiety and a lower degree of weight
gain. The percentage contribution of carbohydrates has steadily decreased since the 1960s in Spain.
In that decade, the energy profile was in line with the recommendations [22]. It is remarkable also
that when dietary fiber intake in Spain in the 1960s was much higher than the present data from
the ANIBES study, the prevalence of excess weight was also quite lower. The current and increasing
worsening is linked to a decline in the consumption of cereals and derivatives, legumes and pulses
and potatoes. However, as expected, cereals and derivatives represent the highest contribution to total
carbohydrates, followed by milk and derivatives. Whole-grain cereals, vegetables, legumes and fruits
are the most recognized sources for dietary CHO due to their additional high content in fiber and low
energy content. As derived from our present data, whole-grain cereals and legumes are consumed in
lower amounts than recommended.

5. Conclusions

In conclusion, despite that secular trends in energy intake are remaining stable or even decreasing
in many European countries, including Spain, the partitioning of the macronutrient distribution is
worsening and clearly moving away from the recommendations.

The findings of the present ANIBES study are considered key to the future definition and revision
of PRIs, dietary guidelines, nutritional goals in Spain and appropriate and specific targeted public
campaigns. It seems that the new national strategy, including not only those responsible for the
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health policy, but also education stakeholders and involving gastronomy leaders, that is now being
implemented may help to improve diet quality in Spain.

Acknowledgments: The authors would like to thank Coca-Cola Iberia for its support and technical advice,
particularly Rafael Urrialde and Isabel de Julidn.

Author Contributions: E.R.M. conceived of the protocol, the methodology used and designed the training
procedures for interviewers and dietician nutritionists. E.R.M. was also responsible for data collection and quality
control and contributed to data analysis and interpretation. ].M.A. conceived of the overall design, protocol and
methodology of the ANIBES study, as well as contributed to the interpretation and discussion of the results. T.V,,
S.P. and P.R. were responsible for the instruments used, training and data cleaning. They also contributed to
data analysis and interpretation. J.A., A.G., M.G.G., RM.O. and L.S.M. are members of the Scientific Advisory
Board of the ANIBES study. These authors were responsible for the careful review of the study protocol, design
and methodology, providing scientific advice to the study and for the interpretation of the results. They also
critically reviewed the manuscript. G.V.M., the Principal Investigator, was responsible for the design, protocol,
methodology and follow-up/checking of the study. G.V.M. also wrote the paper. All authors approved the final
version of the manuscript.

Conflicts of Interest: The study was financially supported by a grant from Coca-Cola Iberia through an agreement
with the Spanish Nutrition Foundation (Fundacién Espafiola de la Nutricién (FEN)). The funding sponsor had no
role in the design of the study, the collection, analysis nor interpretation of the data, the writing of the manuscript
nor in the decision to publish the results. The authors declare no conflict of interest.

References

1.  World Health Organization (WHO) Regional Office for Europe. Action Plan for Implementation of the European
Strategy for the Prevention and Control of Non-Communicable Diseases 2012—-2016; World Health Organization:
Copenhagen, Denmark, 2012.

2. Ministerio de Sanidad, Consumo, Igualdad y Servicios Sociales. Encuesta Nacional de Salud 2011-2012;
Ministerio de Sanidad, Consumo, Igualdad y Servicios Sociales: Madrid, Spain, 2013.

3. Elmadfa, I. European Nutrition and Health Report; Forum of Nutrition; Elmadfa, I., Ed.; Karger: Vienna, Austria,
2009; Volume 62.

4. Varela-Moreiras, G.; Alguacil Merino, L.E; Alonso Aperte, E.; Aranceta Bartrina, J.; Avila Torres, ].M.; Aznar
Lain, S.; Belmonte Cortés, S.; Cabrerizo Garcia, L.; Dal Re Saavedra, M.A ; Delgado Rubio, A ; et al. Obesity
and sedentarism in the 21st century: What can be done and what must be done? Nutr. Hosp. 2013, 28, 1-12.
[PubMed]

5. World Health Organization. Vienna Declaration on Nutrition and Noncommunicable Diseases in the Context
of Health 2020. In WHO Ministerial Conference on Nutrition and Noncommunicable Diseases in the Context of
Health 2020; World Health Organization: Geneva, Switzerland, 2013.

6.  European Food Safety Authority (EFSA). General principles for the collection of national food consumption
data in the view of a pan-European dietary survey. EFSA J. 2009, 7, 1435.

7. Bir6, G.; Hulshof, K.F; Ovesen, L.; Amorim Cruz, ].A. EFCOSUM Group, 2002. Selection of methodology to
assess food intake. Eur. J. Clin. Nutr. 2008, 56, 25-32.

8. Martin-Moreno, J.; Gorgojo, L. Valoracién de la Ingesta Dietética a Nivel Poblacional; Mediante cuestionarios
individuales: Sombras y luces metodolégicas. Rev. Esp. Salud Piiblica 2007, 81, 507-518. [CrossRef] [PubMed]

9.  Stumbo, PJ. New technology in dietary assessment: A review of digital methods in improving food record
accuracy. Proc. Nutr. Soc. 2013, 72, 70-76. [CrossRef] [PubMed]

10.  Zhu, E; Bosch, M.; Woo, L; Kim, S.; Boushey, C.J.; Ebert, D.S.; Delp, E.]. The use of mobile devices in aiding
dietary assessment and evaluation. IEEE J. Sel. Top. Signal Proc. 2010, 4, 756-766.

11. Zhu, E; Bosch, M.; Boushey, C.J.; Delp, E.J. An image analysis system for dietary assessment and evaluation.
In Proceedings of the 2010 17th IEEE International Conference on Image Processing (ICIP), Hong Kong,
China, 26-29 September 2010; pp. 1853-1856.

12.  Aranceta-Bartrina, J.; Varela-Moreiras, G.; Serra-Majem, L.L.; Pérez-Rodrigo, C.; Abellana, R.; Ara, L.
Consensus document and conclusions. Methodology of dietary surveys, studies on nutrition, physical
activity and other lifestyles. Nutr. Hosp. 2015, 31, 9-12. [PubMed]

13. Elmadfa, I.; Meyer, A.; Nowak, V.; Hasenegger, V.; Putz, P.; Verstraeten, R.; Remaut-DeWinter, A.M.;
Kolsteren, P.; Dostélov4, J.; Dlouhy, P.; et al. European Nutrition and Health Report 2009. Ann. Nutr. Metab.
2009, 55, 1-40. [PubMed]


http://www.ncbi.nlm.nih.gov/pubmed/24010739
http://dx.doi.org/10.1590/S1135-57272007000500007
http://www.ncbi.nlm.nih.gov/pubmed/18274354
http://dx.doi.org/10.1017/S0029665112002911
http://www.ncbi.nlm.nih.gov/pubmed/23336561
http://www.ncbi.nlm.nih.gov/pubmed/25719765
http://www.ncbi.nlm.nih.gov/pubmed/20104000

Nutrients 2016, 8, 177 24 of 25

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Bach-Faig, A.; Serra-Majem, L.; Carrasco, ].L.; Roman, B.; Ngo, J.; Bertomeu, I. The use of indexes evaluating
the adherence to the Mediterranean diet in epidemiological studies: A review. Public Health Nutr. 2006, 9,
132-146. [CrossRef] [PubMed]

Naska, A.; Fouskakis, D.; Oikonomou, E.; Almeida, M.D.V,; Berg, M.A.; Gedrich, K. Dietary patterns and
their socio-demographic determinants in 10 European countries: Data from the DAFNE databank. Eur. |.
Clin. Nutr. 2006, 60, 181-190. [CrossRef] [PubMed]

Varela-Moreiras, G. La Dieta Mediterrdnea en la Espafia actual. Nutr. Hosp. 2014, 30, 21-28.

Ruiz, E.; Avila, J.M.; Castillo, A.; Valero, T.; del Pozo, S.; Rodriguez, P.; Aranceta Bartrina, J.; Gil, A.;
Gonzalez-Gross, M.; Ortega, R.M.; et al. The ANIBES Study on Energy Balance in Spain: Design, Protocol
and Methodology. Nutrients 2015, 7, 970-998. [PubMed]

Varela Moreiras, G.; Avila, J.M.; Ruiz, E. Energy Balance, a new paradigm and methodological issues:
The ANIBES study in Spain. Nutr. Hosp. 2015, 31, 101-112. [PubMed]

Ruiz, E.; Avila, J.M.; Valero, T; Del Pozo, S.; Rodriguez, P.; Aranceta-Bartrina, J.; Gil, A.; Gonzéalez-Gross, M.;
Ortega, R.M.; Serra-Majem, L.; et al. Energy Intake, Profile, and Dietary Sources in the Spanish Population:
Findings of the ANIBES Study. Nutrients 2015, 7, 4739-4762. [PubMed]

Moreiras, O.; Carbajal, A.; Cabrera, L.; Cuadrado, C. Tablas de Composicién de Alimentos/Guia de Prdcticas,
16th ed.; Ediciones Pirdmide: Madrid, Spain, 2013.

Lluis, S.M.; Javier, A.B. Objetivos nutricionales para la poblacién espafiola. Consenso de la Sociedad Espafiola
de Nutricién Comunitaria, 2011. Rev. Esp. Nutr. Comunitaria 2011, 17, 178-199.

Agencia Espafiola de Seguridad Alimentaria y Nutricion (AESAN). Encuesta Nacional de Ingesta
Dietética Espafiola 2011.  Available online: http://www.aesan.msc.es/AESAN/docs/docs/notas
_prensa/Presentacion_ENIDE.pdf (accessed on 15 April 2015).

Del Pozo, S.; Garcia, V.; Cuadrado, C.; Ruiz, E.; Valero, T.; Avila, ].M.; Varela-Moreiras, G. Valoracién
Nutricional de la Dieta Espafiola de acuerdo al Panel de Consumo Alimentario; Fundacién Espaiiola de la Nutricion
(FEN): Madrid, Spain, 2012.

European Food Safety Authority (EFSA). EFSA Scientific Opinion on Dietary Reference Values for
protein,EFSA Panel on Dietetic Products, Nutrition and Allergies (NDA). EFSA J. 2012, 10, 2557.

Institute of Medicine (IoM). Dietary Reference Intakes for Energy, Carbohydrate, Fiber, Fat, Fatty
Acids, Cholesterol, Protein, and Amino Acids (2002/2005). Available online: http://www.nap.edu/
catalog.php?record_id=10490 (accessed on 30 September 2015).

Brehm, B.J.; Seeley, R ].; Daniels, S.R.; D’Alessio, D.A. A randomized trial comparing a very low carbohydrate
diet and a calorie-restricted low fat diet on body weight and cardiovascular risk factors in healthy women.
J. Clin. Endocrinol. Metab. 2003, 88, 1617-1623. [CrossRef] [PubMed]

Foster, G.D.; Wyatt, H.R; Hill, ].O.; McGuckin, B.G.; Brill, C.; Mohammed, B.S.; Szapary, P.O.; Rader, D.J.;
Edman, J.S.; Klein, S. A randomized trial of a low-carbohydrate diet for obesity. N. Engl. |. Med. 2003, 348,
2082-2090. [CrossRef] [PubMed]

Larsen, T.M.; Dalskov, S.M.; van Baak, M.; Jebb, S.A.; Papadaki, A.; Pfeiffer, A.F; Martinez, J.A,;
Handjieva-Darlenska, T.; Kunesova, M.; Pihlsgard, M.; et al. Diets with high or low protein content and
glycemic index for weight-loss maintenance. N. Engl. ]. Med. 2010, 363, 2102-2113. [PubMed]

USDA/HHS (U.S. Department of Agriculture and U.S. Department of Health and Human Services). Dietary
Guidelines for Americans, 7th ed.; U.S. Government Printing Office: Washington, DC, USA, 2010.

Kitagawa, T.; Owada, M.; Urakami, T.; Yamauchi, K. Increased incidence of non-insulin dependent diabetes
mellitus among Japanese schoolchildren correlates with an increased intake of animal protein and fat.
Clin. Pediatr. 1998, 37, 111-115. [CrossRef]

Layman, D.K.; Shiue, H.; Sather, C.; Erickson, D.J.; Baum, ]. Increased dietary protein modifies glucose and
insulin homeostasis in adult women during weight loss. J. Nutr. 2003, 133, 405-410. [PubMed]
Farnsworth, E.; Luscombe, N.D.; Noakes, M.; Wittert, G.; Argyiou, E.; Clifton, PM. Effect of a high-protein,
energy-restricted diet on body composition, glycemic control, and lipid concentrations in overweight and
obese hyperinsulinemic men and women. Am. . Clin. Nutr. 2003, 78, 31-39. [PubMed]

Dawson-Hughes, B. Interaction of dietary calcium and protein in bone health in humans. J. Nutr. 2003, 133,
8525-854S. [PubMed]

Barzel, U.S.; Massey, L.K. Excess dietary protein can adversely affect bone. J. Nutr. 1998, 128, 1051-1053.
[PubMed]


http://dx.doi.org/10.1017/S1368980007668499
http://www.ncbi.nlm.nih.gov/pubmed/17378949
http://dx.doi.org/10.1038/sj.ejcn.1602284
http://www.ncbi.nlm.nih.gov/pubmed/16278696
http://www.ncbi.nlm.nih.gov/pubmed/25658237
http://www.ncbi.nlm.nih.gov/pubmed/25719778
http://www.ncbi.nlm.nih.gov/pubmed/26076230
http://dx.doi.org/10.1210/jc.2002-021480
http://www.ncbi.nlm.nih.gov/pubmed/12679447
http://dx.doi.org/10.1056/NEJMoa022207
http://www.ncbi.nlm.nih.gov/pubmed/12761365
http://www.ncbi.nlm.nih.gov/pubmed/21105792
http://dx.doi.org/10.1177/000992289803700208
http://www.ncbi.nlm.nih.gov/pubmed/12566475
http://www.ncbi.nlm.nih.gov/pubmed/12816768
http://www.ncbi.nlm.nih.gov/pubmed/12612168
http://www.ncbi.nlm.nih.gov/pubmed/9614169

Nutrients 2016, 8, 177 25 of 25

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Cao, ].J.; Johnson, L.K.; Hunt, J.R. A diet high in meat protein and potential renal acid load increases fractional
calcium absorption and urinary calcium excretion without affecting markers of bone resorption or formation
in postmenopausal women. J. Nutr. 2011, 141, 391-397. [CrossRef] [PubMed]

Darling, A.L.; Millward, D.J.; Torgerson, D.J.; Hewitt, C.E.; Lanham-New, S.A. Dietary protein and bone
health: a systematic review and meta-analysis. Am. J. Clin. Nutr. 2009, 90, 1674-1692. [CrossRef] [PubMed]
Andersson, H. Diet and cholesterol metabolism in the gut—Implications for coronary heart disease and
large bowel cancer. Scand. |. Nutr. 1996, 40, 11-15. [CrossRef]

Appel, LJ.; Sacks, EM.; Carey, V.].; Obarzanek, E.; Swain, ].F.; Miller, E.R., III; Conlin, PR.; Erlinger, T.P;
Rosner, B.A.; Laranjo, N.M.; et al. Effects of protein, monounsaturated fat, and carbohydrate intake on blood
pressure and serum lipids: Results of the Omni Heart randomized trial. JAMA 2005, 294, 2455-2464.

FAO. Fats and Fatty Acids in Human Nutrition: Report of an Expert Consultation. In FAO Food and Nutrition
Paper No. 91; FAO: Rome, Italy, 2010.

EFSA. Scientific Opinion on Dietary Reference Values for fats, including saturated fatty acids, polyunsaturated
fatty acids, monounsaturated fatty acids, trans fatty acids, and cholesterol. EFSA J. 2010, 8, 1461.

Ros, E. Consenso Sobre las Grasas y Aceites en la Alimentacién de la Poblacion Espafiola Adulta; Federacion
Espafiola de Sociedades de Nutricién, Alimentacion y Dietética (FESNAD): Madrid, Spain, 2015.
Burlingame, B.; Nishida, C.; Uauy, R.; Weisell, R. Fats and fatty acids in human nutrition; joint FAO/WHO
Expert Consultation. Ann. Nutr. Metab. 2009, 55, 1-3. [CrossRef] [PubMed]

Jakobsen, M.U.; O’Reilly, E.J.; Heitmann, B.L.; Pereira, M.A.; Bilter, K.; Fraser, G.E.; Goldbourt, U.;
Hallmans, G.; Knekt, P; Liu, S.; et al. Major types of dietary fat and risk of coronary heart disease: A pooled
analysis of 11 cohort studies. Am. J. Clin. Nutr. 2009, 89, 1425-1432. [PubMed]

Brouwer, L A.; Wanders, A.].; Katan, M.B. Effect of animal and trans fatty acids on HDL and LDL cholesterol
levels in humans—A quantitative review. PLoS ONE 2010, 5, €9434. [CrossRef]

Berglund, L.; Lefevre, M.; Ginsberg, H.N.; Kris-Etherton, PM.; Elmer, PJ.; Stewart, PW.; Ershow, A.;
Pearson, T.A.; Dennis, B.H.; Roheim, P.S.; et al. Comparison of monounsaturated fat with carbohydrates
as a replacement for saturated fat in subjects with a high metabolic risk profile: Studies in the fasting and
postprandial states. Am. J. Clin. Nutr. 2007, 86, 1611-1620. [PubMed]

Bos, M.B.; de Vries, J.H.; Feskens, E.J.; van Dijk, S.J.; Hoelen, D.W.; Siebelink, E.; Heijligenberg, R.;
de Groot, L.C. Effect of a high monounsaturated fatty acids diet and a Mediterranean diet on serum
lipids and insulin sensitivity in adults with mild abdominal obesity. Nutr. Metab. Cardiovasc. Dis. 2010, 20,
591-598. [CrossRef] [PubMed]

Estruch, R.; Ros, E.; Salas-Salvadg, J.; Covas, M.L; Corella, D.; Arés, E; Gomez-Gracia, E.; Ruiz-Gutiérrez, V.;
Fiol, M.; Lapetra, J.; et al. Primary prevention of cardiovascular disease with a Mediterranean diet. N. Engl.
J. Med. 2013, 368, 1279-1290. [PubMed]

EFSA Panel on Dietetic Products, Nutrition and Allergies (NDA). EFSA Scientific Opinion on Dietary
Reference Values for carbohydrates and dietary fibre. EFSA J. 2010, 8, 1462.

World Health Organization. Diet, nutrition and the prevention of chronic diseases. Report of a Joint
WHO/FAO Expert Consultation. In WHO Technical Report Series No. 916; WHO: Geneva, Switzerland, 2013.
Food and Agriculture Organization of the United Nations (FAO). Carbohydrates in Human Nutrition.
In Report of a Joint FAO/WHO Expert Consultation; FAO: Rome, Italy, 1988.

Halkjaer, ].; Tjonneland, A.; Thomsen, B.L.; Overvad, K.; Sorensen, T.I. Intake of macronutrients as predictors
of 5-y changes in waist circumference. Am. J. Clin. Nutr. 2006, 84, 789-797. [PubMed]

Gaesser, G.A. Carbohydrate quantity and quality in relation to body mass index. J. Am. Diet. Assoc. 2007, 107,
1768-1780. [CrossRef] [PubMed]

Burt, B.A.; Pai, S. Sugar consumption and caries risk: A systematic review. . Dent. Educ. 2001, 65, 1017-1023.
[PubMed]

Forshee, R.A.; Anderson, P.A ; Storey, M.L. Sugar-sweetened beverages and body mass index in children
and adolescents: A meta-analysis. Am. |. Clin. Nutr. 2008, 87, 1662-1671. [PubMed]

World Health Organization. Sugars Intake for Adults and Children. Guideline; World Health Organization:
Geneva, Switzerland, 2015.

@ © 2016 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons by Attribution

(CC-BY) license (http://creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.3945/jn.110.129361
http://www.ncbi.nlm.nih.gov/pubmed/21248199
http://dx.doi.org/10.3945/ajcn.2009.27799
http://www.ncbi.nlm.nih.gov/pubmed/19889822
http://dx.doi.org/10.3402/fnr.v40i0.1746
http://dx.doi.org/10.1159/000228993
http://www.ncbi.nlm.nih.gov/pubmed/19752533
http://www.ncbi.nlm.nih.gov/pubmed/19211817
http://dx.doi.org/10.1371/annotation/c4cf3127-89b2-4d58-abf3-ab0746342a90
http://www.ncbi.nlm.nih.gov/pubmed/18065577
http://dx.doi.org/10.1016/j.numecd.2009.05.008
http://www.ncbi.nlm.nih.gov/pubmed/19692213
http://www.ncbi.nlm.nih.gov/pubmed/23432189
http://www.ncbi.nlm.nih.gov/pubmed/17023705
http://dx.doi.org/10.1016/j.jada.2007.07.011
http://www.ncbi.nlm.nih.gov/pubmed/17904937
http://www.ncbi.nlm.nih.gov/pubmed/11699972
http://www.ncbi.nlm.nih.gov/pubmed/18541554
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/

	Introduction 
	Materials and Methods 
	Sample 
	Food and Beverage Records 
	Statistical Analysis 

	Results 
	Macronutrient Intake and Distribution 
	Contribution of Food and Beverage Groups/Subgroups to Total Macronutrients 

	Discussion 
	Conclusions 

